structed direct-writing phonocardiograph was evaluated by comparing it with an instrument employing conventional optical registration. By means of an equalizeramplifier, the direct-writing unit was used to register with either a fiat frequency-response over the range 20 to 400 c/s, or with a 3 db per octave increase over the same range. Direct tracings compared favourably in quality and diagnostic content with the photographic tracings.
(P.M.B.) 243. A rapid response ratemeter with protection against random triggering. J. B. CORNWALL and A. W. MEL-VILLE, Dept. of Scientific and Industrial Research, New Zealand. Electronic Engng., 1962, 34, 537-539 . This instrument measures an approximately regular pulse rate whilst discriminating against extraneous background pulses. It has been used to measure the foetal heart rate during labour, and significant trends have been shown in the presence of a large amount of background noise, e.g.--(until the instant of birth).
(P.M.B.)
Time expansion in vectorcardiography. The advantages of magnetic tape recording, E. H. ESTES, B. W.
MCCALL and A. G. WALLACE, Veterans Administration Hospital, Durham, N.C., U.S.A. Amer. Heart ~, 1962, 63, 98-100 . The utilization of magnetic tape for recording vectorcardiograms, is described. The method allows inscription of tracings at 1/32 the recording speed, which permits manual control of the camera shutter and beam intensity under direct vision. This leads to increased clarity of those portions of the tracing corresponding to the initial and terminal forces.
(P.M.B.) 245. A simple electrocardiograph monitor for routine use in electroencephalography. J. M. JACKSON, Div. of EEG and Neurophysiology, Dept. of Psychiatry, College of Medicine, State Univ., Iowa City, Iowa, U.S. A. Electroenceph. clin. Neurophysiol, 1962, 14, 924-927 . A simple monitor for heart rate, utilizing a modified phase-shift acceptor amplifier, is described. This device records the QRS component of the electrocardiogram as a single pip, written out by means of a modified relay, and permits constant monitoring of EKG-related artifacts without the loss of an EEG channel.
(E.E.G.) 246. The abnormal fetal electrocardiogram. S. D. LARKS and G. V. Am3ERSON, 1515, W. Wisconsin Ave., Milwaukee 3, Wisconsin, U.S.A. Amer. J. of Obstetrics & Gynecology, 1962 , 84, 1893 -1899 . Electrocardiographic studies of the fetal hear~ during delivery. S. D. LARKS and L. D. LOrqGO, Dept. of Obstetrics & Gynecology, Univ. of Calif., Los Angeles, Calif., U.S. A. Obstetrics & Gynecology, 1962, 19, 740-747. 1 . It is demonstrated that the state of the fetal heart may be determined during delivery of the fetus by means of the fetal electrocardiograph. 2. In the group of fetal ECG's described, bradycardia seemed to be the most common alteration. It may be transient or persistent. Bradycardia is particularly pronounced during traction or rotation with forceps and is also noted during inhalation of nitrous oxide-oxygen mixture in 15 to 85 ratio. In addition, a late and persistent bradycardia near delivery is frequently seen. 3. l_ess frequently, slight or pronounced morphologic changes in the QRS complexes are seen. Pronounced and persisting changes in the QRS complex and ST segment should be interpreted as a signal suggesting an unfavorable fetal environment.
HEART, ANALYSIS AND THEORY
How can the waveforms of a clinical electrocardiogram be measured automatically by a computer? CESAR
A. CACERES, Instrumentation Unit, Heart Disease Control Program, Div. of Chronic Disease, U.S. Public Health Service, Dept. of Health, Education and Welfare, Washington, D.C., U.S.A. IRE Trans. BioJ~led. Electronics, 1962 , BME-9, 21-22~ A clinical electrocardiographic interpretation depends on use of classifications tailored by the physician to suit his own clinical practice. These classifications are built up from the correlations of multiple combinations of electrocardiographic parameters and their measurements to clinical entities. If the clinical electrocardiogram or any other clinically used "electro-medical" signal is to be examined by a computer it is the specialist of the subject matter who must develop a step by step organization and detailed logic of the material so that the "computer specialist" can follow it. With this available, the "computer specialist" is able to properly detail the procedures that the computer will follow to perform the desired service for the practising physician. (I.R.E) 249. Study of high frequency components in electrocardiograms by power spectrum analysis. E. K. FRANKE, J. R. BRAUNSTEIN and D. C. ZELLNER, Univ. of Cincinnati, Cincinnati, Ohio, U.S.A. Circulat. Res., 1962, 10, 870-879 . The electrical power in overlapping octave bands from 30 to 700 c/s of the QRS complex of the E.C.G. has been measured. Large deviations from normal have been found in patients with ischaemic heart disease, particularly in the higher frequency bands.
(P.M.B.) 250. All-or-nothing repoiarizafion in cardiac mmele.
A. E. HALL and D. NOnLE, Dept. of Physiology, Univ. College, London, England. Journ. of Physiol., 1962, 165, 18--19. 251 . A modification of the Hodgkin-Huxley equations applicable to Parkin|e fibre action and pace-maker potentials. D. NOBLE, Dept. of Physiology, Univ. College, London, England. J. Physiol., 1962, 160, 317-352 . I. The equations formulated by Hodgkin and Huxley to describe the electrical activity of squid nerve have been modified to describe the action and pace-maker potentials of the Purkinje fibres of the heart. 2. The potassiumcurrent equations differ from those of Hodgkin and Huxley in that K ions are assumed to flow through two types, of channel in" the membrane: one in which gk falls when the membrane is depolarized and another in which gk very slowly rises. 3. The sodium-current equations are very similar to those of Hodgkin and Huxley and are in part based on Weidmann's measurements of the properties of the h system in cardiac muscle. A method for obtaining equations for m by using some features of the action potential as an additional source of information is described. 4. The solution to these equations closely resembles the potential changes in Purkinje fibres, the only major discrepancy being that the maximum rate of depolarization is smaller in the computed action potentials than in those recorded experimentally. Possible reasons for this discrepancy are discussed. 5. The predicted changes in ionic conductances, ionic currents and fluxes are described. 6. The variation in the computed membrane impedance during the action and pace-maker potentials is very similar to that observed experimentally in Purkinje fibres. 7. Some of the effects of applied currents, repetitive stimulation and changes in ionic permeabilities have been reproduced. In general, the behaviour of the equations corresponds quite well with the observed behaviour of Purkinje fibres. Bio-Med. Electronics, 1962, BME-9, 23-30 . This study was undertaken to demonstrate the feasibility of use of computers in extracting clinically useful parameters from electrophysiologie waveforms. The ECG leads were recorded on magnetic tape. The analog signal was sampled 625 times per second and that data was converted to a form suitable for a general-purpose digital computer. Criteria for clinically significant voltage fluctuations of the signal from the baseline within specified time intervals were determined. The computer was programmed to identify those fluctuations automatically For an output, the computer produces a set of measurements of ECG waveforms from one cardiac cycle in any random 5-see. portion ofalead. The program can be expanded to include any measurement, but for present purposes it permits determination of amplitude of P, Q, R, S and T waves, ST and PQ segments, and QT and RR intervals. Vari-ables are measured to an accuracy of ,1 part in 1000. Measurements conform to those obtainable by careful hand measurement of magnified tracings of the original records. Automatically derived data can be simultaneously used in computer-programmed statistical analysis to permit classification of the tracings into categories of normality or abnormality. The entire automated system can thus become a diagnostic aid to the physician. This paperdeals with one phase of a project directed at the development of an automated system to aid in the diagnosis of heart desease. In work previously reported, it was demonstrated that the generalpurpose digital computer using statistical techniques can be used to characterize and classify normal and pathological subjects. The technique used was based on multi-dimensional-probability density functions utilizing the clinically used measurements manually derived from the ECG, ballistocardiogram, phonocardiogram, and the arterial pressure pulse.
( Heart. J., 1962, 63, 663-668. An instrument that can be worn by subjects as they carry out their daily rountines is described. Instrument values were compared with those obtained by the standard auscultatory method in studies on five normotensive subjects, and although the two methods were not in complete agreement, the discrepancies were not serious. Variability of blood pressure under everyday living conditions was studied in three subjects. Significant variations were found, and these could be related to the activity at the time. The unit is expected to provide useful data on the intradaily blood pressure variations in hypertensive patients.
(P.M.B.) 254. Diastolic balloon pumping (with carbon dioxide) in the aorta. A mechanical assistance to the failing circulation. S.D. MOULOPOULOS, S. TOPAZ and W. J. KOLEr, Dept. of Artificial Organs, The Cleveland Foundation, Cleveland, Ohio, U.S. A. Amer. Heart J., 1962, 63, 669-675. In an attempt to assist in maintaining blood circulation the R-wave from the electro-cardiogram has been used to trigger a timing circuit, which in turn caused a latex tube located in the aorta to be alternately inflated with carbon dioxide and then deflated. Results showed that arterial diastolic blood flow and end-diastolic arterial pressure were increased and decreased respectively. In a human cadaver, cin6angiography showed considerable movement of radiopaque dye toward the coronary and other peripheral arteries when using this pumping technique.
BLOOD, VOLUME AND FLOW 255. Theoretical basis of methods for determining hepatic blood flow. G. M. BALL and H. GOETZE, Queen's University, Belfast, Northern Ireland. Clin. Sci., 1962, 23, 151-154 . The usual formula for calculation of hepatic blood flow is considered and shown to be in error. Bio-Med. Electronics, 1962, BME-9, 44-49 . The difference in effective velocity of sound pulses propagated alternately upstream and downstream through moving blood is a measure of the blood velocity. A blood flowmeter based on this principle has been developed and employed in routine experiments over a period of four years. The travel time of sound pulses passing diagonally through the blood vessel is measured by gating a ramp voltage generator during the transit ~f each sound pulse from the transmitter crystal to receiver crystal. The peak voltage attaine.d by the ramp is stored and compared with the peak voltage attained by the subsequent ramp when the direction of propagation is reversed. The cycle is repeated 400 times each second so that a 400 cps carrier is formed. The amplitude of the carrier is proportional to the magnitude of the flow, and the phase of the carrier indicates direction Of flow. The total PP noise and long-term drift is less then 7(10) -ll sec. difference in transit time over a fourhour measurement period, under optimal conditions. Here a demodulator limited the rise time of the instru-ment to 20 micro-see. Each upstream-downstream measurement requires only 240 micro-see, of the total available 2500 micro-see., so that a time sharing technique may be used to operate many flowmeters simultaneously without mutual interference. The transducers are light (about 5 grams) and economical to construct. The instrument has been used to measure flow through the main pulmonary artery, the root of the aorta, the superior mesenteric artery, the left renal artery and the terminal abdominal aorta simultaneously in ambulatory dogs. Details of the circuitry and its operation are included.
(I.R.E.) 260. Measurement of blood-flow in the femoral arteFy. J. T. Hoaas and E. A. EDWARDS, Peter Bent Brigham Hospital, Boston, Mass., U.S. A. Lancet, 1962, 2, 273-274 . R.i.h.s.a. is injected into the femoral artery and blood is drawn from the femoral vein through a flow-counter. Flow is deduced from a dilution curve by the Hamilton method.
(P.M.B.) 261. Flow patterns in the heart and great vessels of man. Preliminary report on the radiopaque streamer technique.
S. D. ROCKO/r, R. L. KAHLER and E. BRAUNWALD, National Heart Inst., Bethesda, Md., U.S. A. Amer. Heart Journ., 1962, 63, 553-556 . The radiopaque streamer technique was utilized in the analysis of flow patterns within the heart and great vessels of 16 patients. Preliminary date suggests that the procedure may have valuable clinical application in the diagnosis of valvular regurgitation, in the determination of the size and location of septal defects, in locating the drainage sites of anomalous pulmonary veins, and in the study of valve motion.
(A) 262. A photoelectric approach to the study of peripheral circulation. J. WEINMAN and M. MANOACH, Rogoff Lab. for Medical Electronics, The Hebrew Univ., Jerusalem, Israel. Amer. Heart J., 1962, 63, 219-231. Experiments were performed to test the possibility of detecting varying amounts of blood in tissue due to pulsating flow and vasometer action using units consisting of an incandescent light source and photocell detectors. One type of unit provided for transillumination of the tissue, while the second utilized light reflected from the tissue. Choice of either a.c. or d.c. amplification of the photocell output allowed recording of either blood volume pulse or blood volume in the tissue. The theory of technique is discussed, along with the experimental results. Additional applications such as the study of the reflex controls of the cutaneous circulation, and changes in flow due to venous and arterial blood, are noted.
( Electron. Biol. Engng., 1963, 1, 75-78 . A single-shot procedure for coronary arteriography has provided effective visualization in dogs. An electronic circuit controls injection of a small bolus of contrast medium over two or three heart cycles by the retrograde approach, and automatically triggers the X-ray in late diastole, when opacification is complete.
The technique should offer a safe and accurate application in humans for diagnosis of angina pectoris, and for pre-operative assessment in coronary artery surgery. It has also been used in this investigation to demonstrate the effect of vasodilator drugs on the coronary arteries. 266. Ventrieular fibrillation resulting from electrocution during cardiac eatheterisation. S. M. MODY and M. RICHtNGS, Radcliffe Infirmary, Oxford, England. Lancet, 1962, 2, 698-699 . Duringcardiac catheterisation a patient received a shock which caused ventricular fibrillation. This proved to be the result of four separate but simultaneous electrical faults.
(P.M.B.) 267. Analysis of the role of indicator techniques in quantitation of valvular regurgitation. H. R. WARNER, University of Utah, Salt Lake City, Utah, U.S.A. Circular. Res., 1962, I0, 519-529 . A set of differential equations is established to describe the flow of blood and indicator in the left side of a heart with incompetent valves. It is assumed, amongst other things, that the inflow from the pulmonary veins is independent of the cardiac cycle. Deductions are made about the reliability of experimental estimates of valvular regurgitation for different injection and sampling sites.
(P.M.B.) 268. Ein elektronisches Kontrolipult zur Ueberwaehung yon Herzoperationen. J. STEWART, London, England. Elektro-Medizin, 1962, 7, 4-12 CIRCULATION: 272, 279, 280, 282, 315, 326, 329, 363, 393, 406, 422, 458 Anaesth., 1962, 34, 290-293 . In order to investigate the effects of external resistance to expiration a flow resistance was required which would remain constant regardless of changes in respiratory flow pattern and in the composition of gases respired. A device was designed based upon the principle of occluding an outlet of known area by a known and constant weight. Its development and final construction are described. Its mode of operation and its characteristics are compared with these of "bubbler" devices designed for the same purpose. A "bubbler" consists essentially of a tube opening at a known depth under water.
(A) 274. The determination of the residual volume of the lungs using radioactive xenon (in Russian). B. YE. VOTCHAL, V. K. MODESTOV and M. A. AKOPYAN.
Med. Radiol. Mosk., 1962, 7, No. 5, 3-6 Neurophysiol, 1962, 14, 191-196. 1 . Studies are reported on the relative synchrony of LEG rhythms from cats, recorded unilaterally and bilaterally, using scalp-to-scalp, scalp-to-nose, pia-to-pia, and singlecontact or multiple-contact pia-to-nose technics. 2. High degrees of bilateral synchrony (72%) were obtained with scalp-to-scalp recording, lesser deg(ecs (47 %) with multiple-contact pia-to-nose recording, less yet (44%) with single contact pia-to-nose recording, while the degree of bilateral synchrony with pia-to-pia recording was the poorest of all (10%). 3. Parallel observations were noted in the comparison of recordings obtained simultaneously from scalp and underlying cortex. The larger the number of interconnected cortical electrodes, the more nearly did the cortical trace approximate that recorded from the overlying scalp (80% vs. 52% synchrony; for six contacts and one contact respectively). 4. On the basis of these observations~ the scalp has been hypothesized to act as an averager of electrical activity from underlying cortical areas, averaging out the local random rhythms and transmitting the rhythms which are common to and synchronous over relatively large areas. 5. The implications of these studies with respect to the presence of two types of spontaneous electrocortical activity were discussed. The findings were ~k'lt to be compatible with the simultaneous presence of (a) random activity, intrinsic in local cortical regions and perhaps related to local cellular activity, and (b) widely synchronized (both intra-hemispheric and bilateral) cortical activity, which is presumably under the control of a subcortical "'pacemaker". Electroenceph. clin. Neurophysiol., 1962, 14, 411-413. A relatively simple narrow-band filter system has been described for obtaining a numerical measurement of the level of evoked responses due to cyclic peripheral stimulation. Main points of the system are: 1. It is a.c. coupled and stable, and may be used in a nonshielded environment. 2. The whole system may be checked rapidly with a calibration signal. 3. Once set up, the operating controls are a calibrated attenuator and a "start" button. Neurophysiol., 1962, 14, 921-923 . An electronic LEG scorer is described which automatically sums the time during which LEG activity of a preset frequency range is above a preset amplitude. Scores similar to the alpha index are obtained. Commercial modules and analog computer techniques make the device easy to build and reliable in performance. It has been found useful in studying the relation between selected LEG rhythms and behavior.
(E.E.G.) 290. An analysis of some correlates of steady potentials in mammalian cerebral cortex. B. LmET and R. W GERARD, Dept. of Physiology, Univ. of California School of Med., San Francisco, Calif., U.S.A. Electroenceph, clin. Neurophysiol., 1962, 14, 445-452 . An analysis of some aspects of steady potential (SP) phenomena, especially in relation to some earlier experiments on SP correlates of hyperventilation and of epileptiform potentials during spreading depression is presented. The findings by others of SP shift with asphyxia, anoxia, cerebral ischemia and excess CO2 do not appear to explain the positive cortical SP shift during brief hyperventilation. While the polarity (and amplitude) and the incidence of epileptiform (and other) potentials show some correlations with intrinsic SP level and polarity across cell layers, such as the cerebral cortex, these correlations are far from consistent in degree or direction in all different conditions or neural tissues. On the other hand, the correlations of these functions with changes in SP that are induced by polarizing currents applied across such cell layers are highly consistent. Reasons are offered for considering this latter relationship to be a more significant index of the role of SP in these functions. In discussing the possible mechanisms that may produce the observed synchronization or coupling of epileptiform potentials at different points on the cortex, it is suggested that the local process which permits or facilitates the development of such potentials should be considered as one that is potentially distinct from more purely synchronizing mechanisms.
( The relations between unit discharges and rhythmic 20-40/sec. waves (CRA) in the cerebellar cortex following arousal stimulation or systemic strychninization were studied in thirteen cats. 2. Unit discharge of high frequency has no relation to the CRA, whereas unit discharge of a frequency lower than 100/sec. mostly occurs as isolated or grouped spikes at a certain phase of each wave of the CRA (generally in the rising phase). 3. After intense reticular stimulation the unit discharge is temporarily enhanced, but with little change in the surface activity of the cerebellum. Following this stage, in coincidence with the development of the CRA, the units tend to discharge in groups. 4. On the basic of these observations, it is concluded that there is, as far as the CRA is concerned, a closer relationship between unit discharge and wave activity in the cerebellar cortex. The mechanisms of formation of the CRA and of the related grouping unit discharges are discussed.
(E.E.G.) 292. On the physiological significance of the EEG changes caused by sonic stimulation. K. MIMURA, K. SATO, T. OZAKI, N. HONDA and S. MASUYA, Dept. of Physiology, Nagasaki Univ. School of Med., Nagasaki, Japan. Electroenceph. c/in. Neurophysiol., 1962, 14, 683-696 . The effects of continuous auditory stimulation (the sound of a bell) on the frontal, parietal, temporal and occipital EEG of normal adults were studied in terms of the frequency spectrum (the average frequency-pattern) of the autocorrelogram (the average time-pattern) and the frequency response (fi'eqtlency characteristics) of the EEG "activities", the physiological significances of which were recently explained by Sato et al. (1961a) as an extension of the concept of the excitability of the living excitable system. A so-called alpha-blocking effect was demonstrated by continuous auditory stimulation, in which not only was the'dominant alpha wave present before delivery of the stimulation AND ABSTRACTS 439 depressed, but also slower and faster alpha waves appeared and/or were augmented in many cases. By repetition of the stimulus these waves were built up, but they ultimately shifted back to the original frequency of the dominant alpha rhythm of the resting conditions. This suggests an incomplete habituation to auditory stimulation. Occasionally the theta activity was augmented. Similar effects were also observed in the frequency response "activity".
(E.E.G.) 293. Non-random oscillation in the response-duration curve of eleetrographic activation. L. MORRELL and F. MORRELL, Div. of Neurology, Stanford Univ. School of Med., Palo Alto, Calif., U.S. A. Electroenceph. clin. Neurophysiol., 1962, 14,724-730 . The response-duration curve for the alpha-blocking response to a bright double flash of light was studied in 25 normal subjects. Each individual was subjected to 60 stimulus presentations on six separate occasions, five of them under various drugs and one under a placebo. Data for the placebo and for methamphetamine are presented. The curve of mean duration of alpha blocking (placebo) for 60 trials indicated a roughly exponential decrement between trials 1 and 29. From trial 30 on to 37 there was a steady increase in mean values, followed by a second decrease and then a second increase in the last five trials. The curves for individuals revealed more marked oscillation but slight differences in phasing and frequency resulted in a smoothed curve for the whole population. Nevertheless, 16 of the 25 subjects had a periodicity precisely concordant with that in the mean data. Amphetamine produced a striking increase in mean response duration with stimulus repetition. However, marked oscillations were observed in over one-third of the cases; the remainder showed changes in rate of increase which, on a mean plot, also suggested the presence of an oscillatory process. The data indicate that within the time and parametric limits of this experiment there is a nonrandom oscillatory process, affecting alpha-blockade response duration which is superimposed upon the habituation curve. Recognition of this oscillation may be. important in assessing the effect of drugs or other procedures on the pattern of habituation.
(E.E.G.) 294. A simplified method for determining the average response time-pattern of the evoked potential in electroencephalography. K. SATO, N. HONDA, K. MIMURA, T. OZAKI, S. TERAMOTO and K. KITAJIMA, Dept. of Physiology, Univ. School of Medicine, Nagasaki, Japan. Electroenceph. clin. Neurophysiol., 1962, 14, 764-766 . A method has been described to obtain the average response time-pattern of evoked potentials in the electroencephalogram. This method is particularly fiseful for short recording periods. School of Medicine, Nagasaki, Japan. Electroenceph. elin: Neurophysiol., 1962, 14, 769-771 . A simple method of obtaining an auto-correlogram of the wave form has been described. Comparison between the orthodox method of auto-correlation and the simplified procedure demonstrates a good similarity of the results, provided that the wave form under analysis is of adequate length.
(E.E.G.) 296. A simplified method for crosscorrelation analysis. K. SATO, N. HONDA, K. MIMURA, T. OZAK1, S. MASUYA, S. T~RAMOXO and K. KITAJtMA, Dept of Physiology, Nagasaki Univ. School of Medicine, Nagasaki, Japan.
Electroenceph. olin. Neurophysiol., 1962, 14, 767-768. A simple method of obtaining a crosscorrelogram between two waveforms has been described. Comparison between the formal method of crosscorrelation and the simplified procedure demonstrates a good similarity of the results obtained.
(E.E.G.) 297. High frequency components in brain wave activity. J. TRABKA, Neurosurgical Clinic. Med. Academy, Krakow, Poland. Electroenceph. clin. Neurophysiol., 1962, 14, 453~,64 . The bioelectrical activity of the brain in the frequency range 200-500 c/see (for which the term high-frequency components or HFC is used) has been examined from recordings from five cats with chronically implanted subdural electrodes. The special techniques for recording of this data are described. Four kinds of experiments are described which established the physiological origin of the potentials recorded: 1. Simultaneous recordings from the cats and from a "dummy". Electroenceph. clin. Neurophysiol., 1962, 14, 64-70 . The validity of LEG frequency and finger pulse volume for predicting reaction time increased as sleep loss increased. In general, the LEG showed the highest correlation with reaction time, especially in the 1 sec interval just before and just after the signal. As sleep loss increased so that by 50 h of sleep loss, valid predictions of reaction time could be made at least 2-3 sec before the signal. Five out of seven subjects showed a bimodal LEG frequency distribution during sleep loss. For these five subjects, perceptualmotor lapses occurred during periods in which the LEG frequency was in the theta rhythm (4-7 c/see) range. For two of the subjects whose modal LEG frequency slowed somewhat, but did not have a secondary mode at 4-7 c/see, neither the LEG nor finger pulse volume could be used to predict reaction time. Finger vasodilation was significantly related to long reaction times during sleep loss, but its contribution to the prediction of reaction time was small. 3. L'enregistrement du potentiel 6v0qu6 cortical au niveau de SI sert/t mettre en 6vidence les modifications de la transmission dans le noyau VPL, dont la r6ponse est aussi enregistr6e. Le potentiel cortical disparaR lorsque la temp6rature dun. VPL descend audessous de 20~C, et r6apparaR lorsque la temp6rature remont /t plus de 28~ La rbponse du VPL ne disparait que vers 8~C, apr6s avoir pass6 pal: une phase d'augmentation. Les blocs obtenus sont r6versibles. 4. Des contr6les histologiques ont montr6 que les r6frig6r-ations n'abaissant pas la temp6rature au-dessous de 0~ ne produisent pas de destruction, alors que des refroidissements plus inte~ses conduisent /t de larges 16sions des tissus entourant la sonde. 5. Un ph6nomen de d6pression tardive survenant plusieurs minutes apr6s la phase de r6frigdration est parfois observ6; il peut 6tre assimil6 ~t une d6pression de Lego. 6. Les auteurs, qui utilisent couramment cette technique au laboratoire pour des recherches de neurophysiologie animale, ont commenc6 h l'employer chez l'homme en neurochirurgie fonctionnelle.
E Electroenceph. clin. Neurophysiol., 1962, 14, 847-852. A simple electronic apparatus was so arranged that selected EEG frequencies in the alpha range caused a stimulus to occur. When alpha was suppressed the stimulus was automatically removed. When alpha recurred the stimulus was automatically presented again, etc. During this feedback stimulation the following phenomena were observed: 1. alpha tended to occur in a series of short "bursts" separated by periods of faster "no-alpha" activity; 2. the changes in the durations of alpha and no-alpha components over time were not simple inversions nor complements of each other; 3. the temporal pattern of alpha and no-alpha durations were significantly different for conditions of viewing and attempting to remain at an alert, attentive level compared to simple viewing when no such attempt was made. In general, alpha durations were shorter, no-alpha durations longer and the variance of alpha duration reduced during the condition requiring greater attention; 4. the distribution of "alpha" and "no-alpha" response durations was not Gaussian, resembling a Poisson distribution. The hypothesis was advanced that the feedback system fractionates "phasic" response latencies from predominantly "tonic" response durations. (Sharpless and Jasper, 1956 ). Application of the system to the study of internal attention states was described and other applications suggested.
( Neurophysiol., 1962, 14, 928-930 . A remote-control brain stimulation unit is described which combines a number of practical features and can be mounted on and carried by small laboratory primates.
(E.E.G,) Neurophysiol., t962, 14, [197] [198] [199] [200] [201] . 1. Intracellular potentials were recorded from five muscles of two subjects with myotonia. 2. During intracellular recording, there was spontaneous slow depol~trization which usually terminated in a normal depolarization (spike), or an abortive spike, followed by further slow depolarization. The records were thus notable for repetitive depolarization, which was sometimes rhythmical, or could diminish and disappear after several cycles. 3. The membrane resting potential was estimated to be 63 mV in myotonia, but due to experimental difficulties this might be a falsely low value. 4. Administration of quinidine to one subject failed to affect either his clinical myotonia of the unstable membrane potentials. Procaine amide had a satisfactory clinical effect and also seemed to reduce the incidence of unstable membranes. 5. The unstable membrane potential in myotonia is similar to that found by others in denervated muscle, and in dystrophic muscle under certain special conditions. Evidence is cited in support of the view that there is an underlying disorder of membrane permeability in these conditions.
( Amer., 1962, 34, 412420. 313 . Electronic aid in the treatment of stammer. C. S. PARKER and F. CHaISTOPaERSOr~, Whittingham Hospital, Nr. Preston, Lanes., England. Med. Electron. Biol. Engng., 1963, 1, 121-125. Cherry and Sayers (1956) showed that stammering could be inhibited by the use of low frequency tones which prevented the subject hearing his own voice. They mentioned that this could have a possible application in the treatment of stammer but are not aware of this having been pursued (personal communication). Arising out of difficulties of interview in psychiatric practice a search was made for means of communicating more fully with the patient and the Cherry and Sayers principle was developed, and owing to the rather dramatic effects of this it Was decided to pursue the treatment of stammer by this means. A tiny portable tone producing apparatus was constructed which the patient could switch off at will so that he could hear when questioned but operate the tone when he wished to speak or read. Several cases of successful treatment using this method are described. 314. A coding system for patients with convulsive disorders and children with behaviordlsturbanees. E. RoDrr~, P. B~cr,~a~r and S. SOKOLOV, Lafayette Clinic, Michigan Epilepsy Center and Wayne State, Univ., College of Medicine, Detroit, Mich., U;S.A. IRE Trans. Bio-Med.
Electronics, 1962, BME-9, 61-64. In order to take advantage of computer technology in clinical neurological research a coding system was devised for patients with convulsive disorders and behavior disordered children. The code sheets are filled in at the time of examination of the patient and this ensures that uniform data are obtained. For the most part, the system consists of graded scales. These cover most of the information which is routinely obtained in a clinical interview and examination. An effort has been made to assign qualitatively different phenomena to separate IBM columns so that direct correlations can be carried out between most of the columns without the need of prior sorting on specific items. The system deals specifically with information related to seizure patients and behavior disordered children but the basic outline is such that it can easily be adapted to any other neurological condition one may wish to study.
( Neurophysiol., 1962, 14, 132-135 . Solid state "Peltier" electrodes have been constructed for thermal stimulation of the cortex, subcortex, skin and other organs. They are simple to operate and permit a fine control of the rate and extent of warming and cooling within a limited temperature range.
(E.E.G.) 324. A multiple electrode appliance for chronic recording from small animals. D. SUTTON, Dept. of Psychology, Univ. of Calif., Berkeley, Calif., U.S. A. Electroenceph. clin. Neurophysiol., 1963, 14, 772-773. See also the following references for BRAIN, NERVE AND MUSCLE: 245, 250, 251, 374, 376, 393, 416, 418, 419, 422, 425, 433, 434, 435, 436, 437, 441, 442 Radiol., 1962, 45, 363-371. The author gives two methods (one using a table given in the paper, the other using a plumb line) for orienting the Potter-Bucky grid so that the incident beam is in the plane of the grid strips even when the beam is doubly inclined.
( Radiol., 1962, 35, 856-860 . Measurements have been made with a 3 mm diameter and a 6 mm diameter chamber to determine the dose distributions at the beam edge for (1) 300 kVp radiation in air, under conditions of known geometry; (2) for 300 kVp radiation in a water phantom where the beam was defined by a standard applicator; (3) for 4 MV radiation in a water phantom. For the "in air" experiments it was possible to compare the geometrical penumbra, the calculated response of the chambers to this dose distribution, and the measured dose distribution. For a 20 MV beam the dose distribution at the beam edge, as measured by the 6 mm diameter chamber, has been compared with that determined by measuring induced activity in a copper strip irradiated in the same position. For the "in air" observations reasonable agreement was found between the calculated and experimental results. For the measurements made in water it was found that the two measuring systems used always gave the same information and, therefore, that the resolving power of the larger chamber was adequate.
(A) 334. Radiation dosimetry by means of semiconductors.
T. GULDBRANDSEN and C. B. MADSEN, Radium Centre for Jutland, Aarhus, Denmark. Acta RadioL Stockh., 1962, 58, 226-232 . The characteristics of p-n silicon junction diodes for use as dose rate measuring devices are analysed. The short circuit current is found to be substantially independent of dose rate, temperature and direction of radiation (except parallel to the axis of the diode). The variation with quality (lmm A1 h.v.l. R6ntgenstr. , 1962, 97, 63-81 . The paper is a continuation of an earlier one in which a distinction was made between dosimetry (measurement of energy absorbed in irradiated bodies) and radiometry (measurement of radiation fields free in air). The relations between the units to be used in these two disciplines are discussed and illustrated by selected calculations of beta and gamma dosimetry and radiometry, etc.
( Electronics., 1962, BME-9, 54-61. Large liquid scintillation counters offer a unique combination of high sensitivity and moderate energy resolution and hence are particularly useful for the rapid measurement of the radioactivity in the human body and other large samples. This counter permits measurements of internal gamma contamination of the human body at concentrations 1000 times less than maximum permissible levels. Such an instrument can, therefore, have many practical applications to diagnosis in clinical and experimental medicine. The instrumentation to be described is used with the new Los Alamos human counter but the techniques are applicabl e to large liquid scintillation counters in general. Objectives in this system are: (1) optimizing pulse-height (energy) resolution from the detector, (2) optimizing SNR, (3) long-term stability and freedom from rate and overload deficiencies and (4) Clin. Nutrition, 1962, 11, 418432 . Anthropometry "works" in growth appraisal within the limits of the limiting assumptions. Larger children within a gene pool are bigger than those who are smaller, but only after parental size is first taken into account. Nutritional anthropometry, after all, is of limited value in assessing the status of foundlings. While it is true that fatter people have stored more calories than those who are lean, it is assumed that we are talking about constant maturity status and actual measurements of fat and not mere manipulations of size and weight. Anthropometry can be a valuable adjunct to clinical appraisal providing a quantitative indication of the rapidity of size increase, the relative amount of different tissues present, and (in adults) an indication of the effective caloric excess. However, where there are specific investigative problems, in contrast to routine appraisal, even greater care should be taken in the selection of anthropometric measurements. Since the composition of the body may be altered by manipulating the proportion of various nutrients during growth, extreme care must be taken to make tissue-specific anthropometric measurements, the better to discriminate between fat and lean. Actually, anthropometry means only "measurement" whether with the simplest calipers or through the medium of densitometric roentgenography or ultrasonics. Anthropometry can be infinitely extended to include any anatomically defined or physically differentiated organ or tissue that can be affected by nutritional status. Anthropometry "works" within limits but our purpose now is to improve its workings and extend the limits in the direction of improved assessments of nutritional status.
( Biol. Engng., 1963, 1, 127-130 . Operations to remedy fractures involving the head of the femur not infrequently fail because the fit of the prosthesis is not sufficiently accurate. If the new head of the femur is too small it may work its way beyond the regular bearing surfaces of the acetabulum of the hip joint. If the new head is too large deterioration of the acetabulum ensues because its bearing surfaces are carrying too large a load per unit of area and the synovial fluid does not protect either the bone or the cartilage. Here is a device designed for the orthopaedic surgeon to b e used during a Prosthetic Replacement of the Femoral Head to enable him to quickly measure the end of the femur, even if it is in fragments, and to select the proper size of prosthesis at once. 331-340. The dependence of cochlear response on both body temperature and cochlear temperature was measured over a range 23 ~ to 38 ~ C in both guinea pigs and cats. Internal electrodes were used to measure the cochlear response, and thermistors to measure the temperatures. Water at 3 ~ C in a plastic bag was used to reduce the temperature. The three variables measured were found to undergo parallel changes. The Journ. of Auditor), Research, 1962, 2, 229-246. Pathological rapid threshold adaptation is manifested by reduced amplitude of steady tone tracings and may indicate a lesion primarily involving dendrites or telodendria. Wide separation between pulsed and steady tracings, and threshold drift, indicate pathologic slow adaptation. This may be due to widespread partial damage to axones. Cases showing wide separation usually also show significant tone decay, fixed frequency threshold drift, and very poor discrimination. The amount of pathological adaptation as measured by the Bekesy threshold level is inversely proportional to the off-time for interrupted stimuli but this is not a simple function. Changing the on-time has a significant affect only when the on-time is very short (about 15 msec or less). Abnormal adaptation is proportional to the intensity at which the tone is first presented and may spread from adjacently stimulated areas. Stain Technol., 1962, 37, 239-242 . A technique is described for studying water-soluble materials in microtomed sections. The sections are pressed on to dry photographic emulsion, exposed and cemented on to the emulsion with cellulose acetate disolved in a mixture of 2-butanone and acetone. The solvents are slowly evaporated before removal of paraffin, developing and staining through the cellulose acetate. The specimen does not move during exposure; there is less spread or leaching of soluble substances than occurs with wet autoradiographic techniques. Blood, 1962, 20, 233-248 . Electronic particle counters allow rapid red and white cell counts to be made by unskilled operators to an accuracy of 1%. The change of electrical resistance occuring during the passage of a cell through the counting aperture is proportional to the volume of fluid displaced, that is to the cell volume. A 100 channel pulse height analyser with automatic read-out was used in conjunction with a particle counter to provide frequency distribution curves of red cell volumes in blood. These distributions were skew, and mathematical and computer analysis indicated the presence of two populations each with a Gaussian volume distribution. Variation of these distributions are reported in pathological conditions.
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(P.M.B.) 388. A method of iodine determination by characteristic X-ray absorption. O. Z. Roy, R. A. BEIQUE and G. L. D'OMBRAIN, Radio and Elec. Engrg. Div., National Research Council, Ottawa, Ontario, Canada. IRE Trans. Bio-Med. Electronics, 1962, BME-9, 50-53 . This paper describes a technique for the quantitative analysis of nonradioactive iodine. The method uses the X-ray absorption discontinuities for the detection of iodine in the presence of any other absorbing substance. A stationary lanthanum radiator converts an X-ray beam having a continuous spectrum into two monochromatic beams which straddle the iodine absorption edge. The energy spread is such as to make the technique relatively independent of other foreign elements. A rotating filter alternately absorbs one of the two beams while leaving the other on continuously. The information in the beams is detected and synchronously switched into two counting circuits. The intensity of the beams is measured by two counting-rate meters and the ratio of these intensities is obtained by a conventional self-balancing potentiometer. Since this ratio is determined every 1/60 of a second the iodine determination is insensitive to X-ray output, amplifier and detector drift:
( The factors controlling the passage of acid gastric juice from the stomach into the duodenum are important in the aetiology of the duodenal ulcer. Accurate and continuous measurement of gastric emptying is difficult in man and for continuous and simultaneous measurement of pressure and flow it is necessary to study small laboratory animals. This poses problems of technique and a possible method is described in this article. Biol. Engng., 1963, 1, 67-69 . Russian work on the effects of microwaves on rats is summarized. The intensities used were in the range 1 to 100 mW/cm ~, and the wave lengths used were between a few mm and 10 cm. The effects measured were temperature changes, lethal effects, changes in swimming endurance, changes in blood pressure, changes in higher nervous activity, and morphological effects. In general, as the wave length was reduced, the changes diminished in degree. Effects were observed even when the intensity was as low as 1 mW/cm ~. Appl. Microbiol,, 1962, 10, 561-566 . The levels of airborne contamination in various areas of two hospitals were determined during a 15-month sampling period, using Casella and Andersen volumetric samplers. Based on nearly 5,000 samples, the mean count per ft ~ ranged from 4'5 in obstetric-gynecology delivery rooms to 72'4 in wastehandling areas. The mean count for the entire hospital environment was on the order of 20 contaminants per ft a; 48 % were associated with particles >5 microns diam, 30 ~o with particles between 2 and 6 microns diam, and 22~owith particles <microns diam. The airborne contamination was influenced by traffic, activity, ventilation considerations, and gross surface contamination, but not markedly by seasonal changes. When suitable control measures were implemented, the level of contamination could be diminished and kept low. Appl. Microbiol., 1962, 10, 567-571 . Over 10,000 airborne microorganisms, isolated from various areas of two hospitals, were characterized according to colonial and microscopic morphology and certain physiological reactions, AND ABSTRACTS including penicillin resistance and hemolysis. On the basis of all isolates examined during a 15-month period, 42"6% were gram-positive cocci, 19.27/o were grampositive rods, 14.0% were gram-negative rods, 17"1% were molds, 2.2% were actinomycetes, l'2Y/o were yeast, and the remainder were assorted diphtheroids and cocco-bacillary types. The distribution of types varied according to hospital area, locations within a given area, and level of gross airborne contamination, but did not vary significantly with season of the year. There appeared to be some relationship between contaminant particle size and type of organism associated with the particle. Distribution of penicillin-resistant types differed markedly in different hospital areas to 4"3 % in incierator rooms. Of all gram-positive cocci isolated, 34'9% were hemolytic, and 16'4% were penicillin-resistant.
( Bio-Med. Electronics., 1962, BME-9, 204-208 . The migratory behavior of birds has been studied for over 30 years, but a more precise measurement of this behavior is needed to aid in the study of orientation and navigation during migration. The equipment developed for this purpose consists of eight small cages arranged along the axis of the major points of the compass and opening into a large center area. Each cage is provided with a transducer which responds to vibrations induced by a bird in that cage. A "count" is recorded and automatically printed at regular intervals from each cage, giving a permanent record of the bird's activity. Preliminary results indicate the system will provide reliable data on magnitude and orientation of a bird's activity. Society, 1962, 79, 494-496 . The experimental data are analysed with the following conclusion. Thr molecular decay time % of a thin anthracene crystal lamina at room temperature is 10 nsec. The thick crystal values are increased by self-absorption to 31 "6 nsec (volume excitation, e.g. by gamma-rays), 24.1 nsec (surface excitation, e.g. by ultra-violet or alpha-rays, and emission observed by transmission) and 19-4 nsec (surface excitation, and observation by reflection). Surface oxidation or reduction in crystal thickness yields lower values. For microcrystals of dimensions comparable with the exciton mean free path (~0"1 micro), the decay time is reduced below % due to premature conversion of excitons into photons at the crystal surface.
(A) 404. Film thickness determination with a scintillation counter. H. R. LUKENS, Jr., Shell Development Cy., Emeryville, Calif., U.S. A. Analytical Chemistry, 1962 , 34, 1396 -1397 . A long-lived luminescence induced in organic lubricant films by ultra-violet light has been employed to determine the thickness of the films. The luminescence is measured and recorded with a multiplier phototube and scaler, and has been found to be proportional to film thickness. The phenomenon, longlived luminescence, has been observed in many organic materials, which indicates that the method should be widely applicable. Canad. Electronics Engin'ng., 1962, Aug., 44-45. 406. The electrical field produced by the eccentric current dipole in the nonhomogeneous conductor. R.H. BAYLEY and P. M. BERRY, Univ. School of Medicine, Oklahoma City, Okla., U.S. A. Amer. Heart J., 1962, 63, 808-820 . A two-dimensional mathematical analysis is presented which leads to a general solution for the potential at any point within a nonhomogeneous conductor due to an arbitrary eccentric dipole. From the general solution, particular solutions are obtained for potentials at the endocardial surface, the centre of the heart cavity, the unexposed and exposed heart. Exposed heart surface potentials calculated by means of a computer checked well with measured values from an experimental model. Appendices deal with the three-AND ABSTRACTS 451 dimensional problem and an eccentric dipole in the "heart cavity" of a circular lamina.
(P.M.B.) 407. A simple integrator circuit. D. P. CORKnlLL and J. H. LEEK, University, Liverpool, England. Electronic Engineering, 1963, 35, 419, 36-37 . The simple integrator described in this article is designed to operate in conjunction with a previously described electrometer amplifier. A Miller integrator is used and this and is modified by having grounded-base transistor amplifier in the input. The circuit provides good linearity and is battery operated. Agency, 17-26. Equations have been derived for the practical scintillation efficiency (photo-electrons/MeV) of organic crystals and solutions in terms of molecular parameters and these have been applied to the more important scintillator systems, for ph0to-multipliers with Sll (glass window) and S!3 (quartz window) responses. The results suggest several improvements in current organic scintillation detector practice: the use of binary rather than ternary solutions; the use of quartz rather than glass windows; and the reconsideration of mixed crystal scintillators based on naphthalene. Improvements by factors of 2 or more in the figure of merit (practical efficiency/decay time) for fast-scintillation counting can be obtained. Biol. Engng., 1963, 1, 91-100 . Cybernetic models are described in which sensory-motor connections are learnt in the course of random motor activity. The connections necessary for achieving a predecided goal are found by relating the sensory impressions caused by the random motor activity to the instantanous states of the units controlling the motor organs. The actual goal need not be achieved during the learning phase. The principal system described comprises a many jointed limb, an artificial retina and some computation elements. After completion of the learning process the limb is able successfully to reach its goal using configurations which have not themselves been learnt. LT., 1962, IT-8, 107 -11Z This paper outlines in condensed form the use that can be made of accurate neural analogs in analyzing the complexities of nervous systems. After a short review of the most pertinent information available in neurophysiology, various ways Of modeling neural behavior are discussed. A brief description is given of the "neuromime" we have used. We then describe two applications of this analog. The first is a model of the flicker-fusion mechanism of the eye, and the second is a model of the spiral innervation of the ear. Self-Organizing System, Washington, 1962, Spartan, 177-202 . This paper has three purposes. The first is to summarize present knowledge of the form and function of biological synapses and in so doing to show why the synapse now seems to be of central importance to nervous function. The second purpose is to outline the evolution of models of synaptic function; principal emphasis will be placed on the mathematical and engineering artifacts which are used for self-organizing systems. It is contended that there are enormous conceptual and functional differences between natural and artificial synapses. If the point is carried that the two "synapses" are so disparate as to cause Sherrington to spin in his grave, then the third purpose of this paper will have been served. (A) 437. Analog computer simulation of a neural element. F. F. HILTZ, Applied Physics Lab., John Hopkins Univ., Silver Spring, Md., U.S.A. IRE Trans. Bio-Med. Electronics., 1962, BME-9, 12-20 . As a prelude to the study of the adaptive-behavior and data-handling characteristics of natural and artificial neural networks, an analog model of a single neuron was developed. An analog computer was employed to reproduce the known electrical characteristics of a neuron in a qualitative simulation study of neuronal behavior. A self-imposed criterion of a minimum number of analog-computer components was adopted for the single-neuron simulation in anticipation of network studies. This criterion led to the development of a simple analog circuit which has qualitatively reproduced some of the known electrical characteristics of a neuron, such as: initiation of an action potential in the presence of suprathreshold depolarizing (for excitatory) inputs; strength-duration relationship; accommodation; refractoriness; rate of pulse repetition as a function of the input depolarization level; and prolonged action potentials. The simulation method adopted consisted of four major analogcomputer components, three operational amplifiers and a single-shot multivibrator. The circuit developed has a linear forward path with a nonlinear form of feedback. A discussion is given of the properties exhibited by simulated neuron with and without the nonlinear feedback. A mathematical method for linearly approximating nonlinear behavior is presented. This method is known as the "describing function technique", and its application to the analysis of neuronal behavior is described, as well as the technique's application to the synthesis of simulation networks.
(I.R.E.) 438. A transistorized nerve analogue. G. A. KERKUT and K. R. MCLACHLAN, Southampton University, Southampton, England. Med. Electron. Biol. Engng., 1963, 1, 101-103 . A small (2 89 • 1 89 • 1 in.) analogue of nerve cell is described. Two transistors form part of a blocked oscillator circuit, the output pulses being either negative (stimulatory) or positive (inhibitory). The frequency of the pulses is determined by the input voltage, the relationship being a logarithmic one. The circuit shows both temporal and spatial summation to input signals, and also adaption. The circuit because of its small physical size, its low current consumption, and relative cheapness, should be of use in the development of network systems involving many such units. Biol. Engng., 1963, 1, 35-50 . A review is presented of the very wide range of medical , and biological research, situations in which television is coming to have a routine application or in which pilot trials of the use of television have been made. These applications are considered under the main headings of Diagnosis, Treatment, Organisation and Welfare, Research, and Teaching. The extent of usage varies between the routine, wide-spread application in radiology to the proposed and somewhat debated use for surveillance as an aid to efficient hospital organization. A critical appraisal is made of the experience so far gained from the use of television in teaching, and a general opinion is tentatively expressed about the present position of television with respect to medical applications. In the appraisal three points stand out from the evidence 
